Synthesis details 1.General
All manipulations and reactions were performed under dry Ar atmosphere using standard Schlenk or glovebox techniques. All solvents (ethanol, chloroform, dichloromethane, acetone and toluene) were dried, freshly distilled and stored under Ar prior to use.
Synthesis of (E/Z)-6-(1-hydrazonoethyl)-2.2'-bipyridine (1)
20 mg (1•10 −4 mol) of 6-acetyl-bipyridine were dissolved in 20 mL ethanol; 1 mL of hydrazinehydrate (80% in water) was added and the mixture was heated to reflux for 3 hours and stirred additional 12 hours at room temperature. Then, the solution was extracted with chloroform until the organic phase remained colorless. The organic phases were combined, dried over MgSO 4 , filtered and the solvent was removed in vacuo. 1 appeared as yellow solid in 71% yield (15.2 mg). 
Synthesis of [(R bipy Sn) 4 Sn 2 S 10 ] (2. R bipy : CMe 2 CH 2 C(Me)=N-N=C(Me)(C 5 H 3 N-C 5 H 4 N))
30 mg (1 eq, 2.9•10 −5 mol) of [(R 1 Sn) 4 S 6 ] (A; R 1 = Me 2 CH 2 COMe) and 27 mg (4.4 eq, 1.3•10 −4 mol) of 1 were evacuated. 8 mL of dichloromethane were added under argon atmosphere. The reaction solution was stirred for three days, filtered and layered with 8 mL of acetone. After two weeks a colorless single crystals of 2 were obtained in 35% yield. The poor solubility of 2 only allowed for ESI mass spectrometry. 
Synthesis of {[Ir 3 (cod) 3 (µ 3 -S) 2 ](µ 3 -S)SnCl} 2 (3) • 2 CH 2 Cl 2
27 mg (4.4 eq, 1.3•10 −4 mol) of 1 and 30 mg (1 eq, 2.9•10 −5 mol) of A were evacuated for 30 min and then dissolved in 6 mL dichloromethane under argon atmosphere. The solution was stirred for 20 h. 42 mg (2.2 eq, 6.3•10 −5 mol) of bis(1,5-cyclooctadien)diiridium(I)-dichlorid were evacuated and afterwards dissolved in 5 mL of dichloromethane, resulting in a yellowish orange solution. Both solutions were mixed, resulting in a dark brown solution that turned into a suspension later on. The reaction solution was stirred for 16 h at room temperature, then filtered and layered with 11 mL of toluene. Within two month very thin, brown, rhombic crystal plates of 3 formed at the wall of the Schlenk tube. Using the same reaction procedure, but omitting the addition of 1, compound 3 is formed in lower yield and even poorer crystal quality. Resulting crystals are essentially insoluble in all common solvents, hence inhibiting successful analyses from solution. The crystals start to decompose at 132°C.
2 Details of the X-ray diffraction measurement, structure solution and refinement
General
Single crystal X-ray diffraction experiments for 2 and 3 were performed using a STOE IPDS 2T diffractometer at 100 K with Mo Kα radiation and graphite monochromatization (λ = 0.71073 nm). For details see Table S1 . Structure solutions were realized by direct methods, refinements with full-matrixleast-squares against F 2 using SHELXS-97 and SHELXL-2013 software. [1] CCDC 1446774 (2) and 1446775 (3) contain the supplementary crystallographic data for compounds 2 and 3 in this paper. These data can be obtained free of charge via www.ccdc.cam.ac.uk/data_request/cif. 
Details of the structure refinement of compound 2
Sn, S, C and N atoms of the Sn-S complex were refined using anisotropic displacement parameters. H atoms of were calculated using the AFIX 137 (methyl group), AFIX 23 (methylene group) and AFIX 43 (aromatic) command. The highest peak and deepest hole of the final difference Fourier map (0.82 e -·Å -3 / -1.15 e -·Å -3 ) were located at 1.28 Å apart from Sn2 and at 0.87 Å apart from Sn1, respectively. Figure S1 shows the molecular arrangement in the crystal of compound 2. Table S2 summarizes bond length and angles.
Figure S1. Two different views of the molecular arrangement in 2 (thermal ellipsoids drawn at 50% probability). Color code: Sn, grey, S, yellow, N blue; organic groups shown as wires. 
Details of the structure refinement of compound 3
Ir, Sn, S, Cl and C atoms of the quaternary complex as well as of the solvent molecules were refined using anisotropic displacement parameters. H atoms of CH groups in 1,5-cyclooctadiene were calculated using the AFIX 13 command, H atoms of CH 2 groups in 1,5-cyclooctadiene and dichloromethane were calculated using the AFIX 23 command. The highest peak and deepest hole of the final difference Fourier map (2.28 e -·Å -3 / -1.51 e -·Å -3 ) were located at 1.13 Å apart from Ir3 and at 1.21 Å apart from S2, respectively. Figure S2 shows a fragment of the crystal structure of compound 3.
Figure S2.
Representation of the unit cell content in 3 with atomic labeling scheme (thermal ellipsoids drawn at 50% probability).
Energy dispersive X-ray (EDX) spectroscopy and micro X-ray fluorescence analyses (μ-RFA)
Elemental analysis on 2 was performed using the EDX device Voyager 4.0 of Noran Instruments coupled with the electron microscope CamScan CS 4DV. Data acquisition was performed with an acceleration voltage of 20 kV and 100 s accumulation time. For the analyses, multiple single crystals were used and the data recorded both: various times on one single crystal and various times on other single crystals. S/Sn ratio: 10/6 (calculated), 10.00/5.45 (found).
Elemental analysis on 3 was performed using an M4-Tornado of Bruker with a rhodium target X-ray tube. Data acquisition was performed with 100 s accumulation time. The radiation emitted by the atoms was analyzed: Ir-L, Sn-L, S-K, Cl-K ( Figure S4 , Table S3 ). Table S3 . μ-RFA analysis of 3 (Ir-L, Sn-L, S-K, Cl-K); data are given with respect to the Cl content. Figure S3 . μ-RFA spectrum of a single crystal of 3, Cu and Fe signals result from the sample holder, Rh signals from the X-ray source.
Electrospray ionization mass spectrometry (ESI-MS)
ESI-MS(+) investigations of 2 were performed on a LTQ-FT from Thermo Fischer Scientific. Figure   S4 shows the overview spectrum, the zoom onto the main three signal groups and the simulation of isotopic pattern. The very poor solubility of 3 inhibited its investigation by ESI-MS. DFT calculations were done with the program system TURBOMOLE [2] employing the Becke-Perdew (BP86) functional [3] with def2-TZVP bases [4] and respective fitting bases [5] for the evaluation of the Coulomb matrix. Effective core potentials (ECPs) were used for Sn and Ir atoms, ECP-28 [6a] and ECP-60, [6b] respectively. Contour plots were generated with gOpenMol. [7] Comparison of the calculated and experimentally observed structural parameters indicate good agreement of both interatomic distances and angles within the error of the method and the typical small bond elongation (up to 0.092 Å here) when using DFT methods. Table S6 illustrates the canonical molecular orbitals and lists their respective energies as calculated for the valence region of {[Ir 3 (cod) 3 (µ 3 -S) 2 ](µ 3 -S)SnCl} 2 using DFT methods. [2] [3] [4] [5] [6] [7] [8] Contributions of s, p (and d for Ir) atomic orbitals are given as calculated by Mulliken population analyses. [9] The small discrepancy between total contribution and contributions by s, p and AOs derives from the disregard of d AO contribution (of main group elements) and f AO contribution artefacts. 
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